Pharmacologic differentiation between endothelium-dependent relaxations sensitive and resistant to nitro-L-arginine in coronary arteries.
We investigated whether formation of endothelium-derived relaxing factor (EDRF) and endothelium-derived hyperpolarizing factor (EDHF) in porcine and bovine endothelial cells (PAECs) was stimulated by different kinin receptors and studied pharmacologic differences and similarities between the two types of bradykinin-induced relaxation of bovine or porcine coronary arteries. Cultured PAECs were used for [3H]bradykinin binding assay and for measurement of the endothelial free [Ca2+]i by the fura-2/AM method. In organ bath studies with strips of bovine and porcine coronary arteries (endothelium intact), changes in length were recorded and cyclic GMP was measured by radioimmunoassay (RIA). Two bradykinin binding sites were detected, suggesting the presence of two subtypes of B2 kinin receptors. Bradykinin increased [Ca2+]i, and this action was antagonized by the B2 kinin receptor antagonist Hoe 140 and the K channel inhibitor tetrabutylammonium (TBA). Hoe 140 competitively antagonized the relaxing effects of bradykinin, whereas a B1 antagonist was inactive. L-omega N-nitro-arginine (L-NNA) diminished one part of bradykinin-induced relaxation and abolished the increases in cyclic GMP; TBA inhibited another part of the relaxing effect and attenuated (but not significantly) increases in cyclic GMP, and Hoe 140 completely inhibited relaxation and increases in cyclic GMP. The results indicate that the bradykinin response is mediated by biosynthesis of EDRF, which is sensitive to L-NNA, and of EDHF, which is sensitive to TBA.